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Title of the Invention: 



Optical transmission apparatus for add/drop 



Abstract : 

1 . Technical field of the invention described in claims 



The present invention relates to an optical transmission apparatus for add/drop. 

2. Technical point to be solved by the invention 

The present invention provides an optical transmission apparatus for add/drop, which 
receives a synchronous signal, multiplexes the synchronous signal into a predetermined 
signal, transmits and receives the multiplexed signal as an optical signal at a 
predetermined speed, and performs signal add, drop, and routing, which is a function 
of a middle node of a transmission line. 

3 . The point of solution of the invention 

The present invention includes a demultiplexing unit for demultiplexing received optical 

signal and clock signals, a multiplexing unit for multiplexing the received parallel 

signal at a predetermined speed so as to output the optical signal, a dependent signal 

processing unit for performing a connection function and transmitting and receiving a 

plurality of optical signals, and an add/drop controlling unit for controlling add/drop * ■ - - - - 

according to a system clock signal and a frame synchronizing signal. 

4. Important usage of invention 

The present invention is used to perform signal add, drop, and routing, which is a 
function of a middle node of a transmission line in a synchronous optical transmission 
apparatus. 
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£E1 

£ IS e ssoii mm ^^'^ ^^Aioii mm^. 

£ 2fe £E 121 Al^igl #§^1 ^^^¥21 ^^A|01l 

£ 3^ £E 121 9XI0II/H2J ^^^2| mm Si S3f SEHM £A|& 0||A|£. 

£ 4fe SE 121 MS£|^ gie^^Sjej 2^4^ gfgfS ^xll Cfg S3CI01I CHth ^S£. 

* £S2| ^fi VgOII CH^^ ¥m2i * 
10: A|>^S 

20, 21: Al^ §^ gffi STM-64 ^Clg XH£I¥ 
30. 31: Ai^ a sffi STM-64 xHai¥ 

40: e^^a 

60: &5^BJ¥ - 

70: M±m ^'M ^ M\0\^ 

e ^^s^ BDiM ^m.mm ^mmo\ ^^im.^ ae5f5^o^ ^s^sr^ :?i^oii mm ^^^m. mm 4=<y£i^ xHdjmoi e^:i3f ai^^^^ 
21 91 s/Af^2j J^^da2i ^ ^ir Di^m 5>hoi. ds ^ssroiiAj s^^2i disiae ^oi^:?i m 

M as s^s mm af^ne ^^t.^ xpi^^ mms sxioii mm ^o\q. 

eBH2J <M^oj InHOilAj mDim^iU AH^OI ^::'^o^0^ I^I^OI giOi 10Gb/s 2^Sx|0il 2J^S ^ 

^fe 4=^d6F^ B^oiiAiB m^^s.^ m^\s\o\o^ S3l5^fe <Mmoii chsha^s ^bi6h qai ioGb/s simch xhs^ 

S^S2j icHOIIAIfe lOGb/s SxIdlAi S S:?l£ 4^ 2i:?il £iH^ a^^2J icHOllAife lOGb/s SxlOllAi 61 

SB ffi8:>iu 5101 MPh^sf:^! soi i0Gb/s sa^ sxi2i Afga# ^oi°Edi^ g^isoi ^JHst^a. 

4-d6foi. 2^ <y^2i e2> ^^^Ai2i j\^o\ ^^o| §^ ai^iiM 4^^^^ 4^ 2iCH 21^^21 gja^oi :?^^o^I2 ^ 

Xli ^3ES gSAI d^2| D\B^^m ^ 9X^ ^mS SXIM XH^SffeQI 3 ^^0\ 9JiQ. 

^:?i2f ss ^a6F:?i mm ^ msoii mm mD\ mms sxi^. 2]¥S¥eh 4^^iis tiimow e^is Ai>igi e^s ^^aefoi, 
M±m m^m Haigi %m ^b; 4^^l<@ sae^i^shoi ^a2f e^^^e ^ 

B ^£2j ^m,m Qmmo\^ ae x-idi4^e: Ai^gj mm ^ nais ^:?i<y^oii ccfsf. D\^m ^mo[o\ q^s\ ^dis.mm 
^^dsffe m^Ms, xiE.i4=£f: ^ e8« x-ie.(4^&, ^om x^^\^B si cfg xhs.i^& ^i^6^01. ^oi Ai^^gi 

zm. ^ m^s\ mD\ mm^ §xi^. Bms\ a ot^ m^Jim mm x[^m ^'^o\o\ s^spi mm ^^m^\ 4^b: S! 401 4^ 

&M2) ga, 4^EH ^ ^'MB\0\ mm g HlOie 4^S6H31, 3 4^a g^^^a 4'&01l A|:±:^ i,^A| SI M0\4^ 
0I6K £ lUiXl £3M &3S6^0| S ^^S2| bh^5|§h ^AldlM ^SgfCf. 

£ ^m i^^ohS, ^ ^^SOi( a>E &x|^, A\±m mm ^^^¥(10)2f, STM-64(Synchronous Transfer Mode-64) 

m XHaj¥(20)2^. STM-64 ^Qg xHai¥(21)2^, Al^ STM-64 X|£l¥(30)2f. STM-64 Om xHai¥(31)2f, g^d^ X|dl¥(40 

)2^. mD\ mm ;gioi¥(50)2F. g^2^di¥(60)2f. s^ mo\^(70)m =?mmo, 

Ai>:ii ea¥(io)fe 2j¥ :?|^ 4^^^6^oi cxiJioii e^e ^^^6^D1 oie ai^^s ajtiioii 8kH22i Hais 

6l^(FS)2^ gbH. S36^fe 
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£ 2011 £A|gh d^Sf aOI. £ lei ^§i¥(23)2f. D\m mm ^ «|01¥{24)2^, mm ^^¥(25)2f. Al 

^^¥(26) ^ Alr^li mm mm «ICH^(27)S ^tlleha. 

^^¥(23)fe 2)¥^^E12J 2048kb/s Ms.. ^tilEi STM-64. STM-16. STM-4. STM-12J {^l^M^m 2im M^^^ A^gS^:^^, 

D\m mmsi {^m^ M±m 2,^ai g mo{^[70)s\ mo\oi\ ^o[o\ M±m9\ ^§ai 21m mm rnowM mmm ^^miu^. 
y\m mm i.^Ai Mo\^(24)t: mm9\ urn 01¥£^ us ^=?m ^'Mmo\ M±m iiAi ^ xiic>i¥(70)oii sus^a. 

mm «^^(SETG: Synchronous Equipment Timing Generator)(25)^ C\X\m R^MlM-m^ ^BM OlgoFCN SJ^£i^ Dim mm 

Oil mmm ^^ma. 

mm g^¥(26)fe UD\ mD\ mm ««¥^¥EI ^^^S 155.520MHz M^HS¥EI Al^gOII m^m 51/78/38 MHz Heiigj <y 

Ai^igj mm mm ;^iioi¥(27)^ a!:^:^^! mm ^^^¥(10)21 us ^^^oii o\^m ^mm Ai^gj mm9\ mmm mo\e^o. 

Mm sTM-64 ^ae xH£i¥(2o)fe lOGb/sg^^M 4^d6K)i ihs^^ofn oi::>ioijAi lOGb/s ^Dm^i Ms2^ mm^^m ^mmt: m^ti^ 

(ORX: Optical Receiver) (20- 1)21-, ^^Si^ 10Gb/s^jm2f mmm OlgmOl ^QgShfe STIVI-64 ^agt^¥{20-2)2^. Q^2\ 78Mb/s 
4^iMgK>i ui¥ QIOIB ?lxlg H&Stfe 731 1 EfgJ H^¥(TSI: Time Slot lnterchange)(20-3)^ ^^SOi SiO. 

^4=-<y¥(20-i)fe 4^<yR^-ioGb/s m^mm ^7mo\ mmoi^ ^mm oigsfoi e^e ^^5^:12 e^oii <y^M enxi 
ioGb/s<y^2f 10GH2 mmm stm-64 ^a^if ¥(20-2)011 ni^eFoi, se§^ ^^^ysEi^ s^^~::?rgi# iiHfe"^^^"<;ii^:?f giem-HAisfe 

gJ^^ila^^3a(LOS: Loss Of Signal)6im§ mm^O, 

STM-64 ^PgSf¥(20-2)fe STM-64 <y^2f 10GHz g>Of Cl^^i 622Mb/s^ 1:16 ^Qes^H OIM ^4^21 622Mb/s iM^Oil 

QI8HA1 £IHeil&'3l P:±:agM^ J\^m ^mBiH, CIA! 1:8 ^aesFSfOI ^0\E a42j 78Mb/s Jill 1 ElgJ IQ^¥(20-3)^ 2^ 

ofOl, fiE^^ STM-64 Heil&'OilAI g:>j| SbH ollE(RSOH: Regenerator Section 0verhead)2f Cfg S^bH ail^(MSOH: Multiplex Sectio 
n Overhead) SSMM ^mmo\ xHdll^CI. 

jgi 1 EIS in^¥(20-3)^ 04^21 78Mb/s <5J^M 4=61^01 ^:'| ^i,^ «|0i¥ (50)011 Ai ?lxlS Ui¥ GllOIEf2J BgJ ^§2] ^X\m 

^. OIM ^ HBllgJ e:?l<!i!^2f IhlHI :qiO1¥(50)0ll ^iise^a. 

SE&. STM-64 XH£1¥(21)^. Mm ;yiO1¥(50)M g^H^mOl STM-64 xHai¥(20)21 «|C||^0|| ?|X|£|CW. A1^ 

STM-64 ^Cfg xH£l¥(20)2f e^Sf SJ =?^m i^feP. OlffH, STM-64 ^Cfg X-|£l¥(21)fe. A^^ STM-64 X^^l¥(20)2^ 

^:7^xls, ^'4iy¥. stm-64 ^aem¥ g xii 2 Ef^ J^s^¥(21-1,21-2, 21-3)^ =?^bo. 

Mm stm-64 cfe xHdi¥(30)^ ioGb/sa:?i Mmm ^mb\o\ B^^mm^ ^^<y¥(30-i)2f. 4<M@ 78Mb/s2j timm ommsm st 

M-64 mmo\^ stm-64 C}e5f¥(30-2)2f, Q^2\ 78Mb/s SI i^mS mD\ mm Xll0i¥(50)^¥El ^Mo[0^ L|J¥ GliOIEf2| ?Jx|g 

Jil^Sffe ;qi 3 EfgJ Iil&¥(30-3)^ q^blSD. 

S^^¥(30-1)fe STM-64 a§a¥(30-2)S¥E1 4-MB lOGb/s S:7|2«2J M^M mMs^ Sl^QfOI ^So^fe :?|^e 

stm-64 PgSf¥(30-2)fe STM-64 QeSFS 4^SSffe M^o^ Jll 3 Efgl ^5 JI»l^¥(30-3)^¥Ei 4<y£i^ a42j 78Mb/s MsM 10Gb/ 
s ^JaS a^^6F^G|| STM-64 <y^0|| CHef MSGH ^ RSOH ^2^m 4-mo\0\, Q4-°\ 78Mb/s M^m 8:1 CfeSfofOI 16:?H2| 622Mb/ 

s Mmm ^^o\ii. 01 622Mb/s Mmm 16:1 ae^fafoi loGb/s Mmm ^^6^b 4^§[Cf. 

W 3 ElgJ ^5 int^¥(30-3)^ Cf42J 78Mb/s Mmm Mm ;(ill01¥(50)o^« Ej 4^M6[0\ Ui¥ GII01Ef2| E|gi ^^2| ^X\m ^. 

oiM STM-64 ag§f¥(3o-2)oii ^gigg^a. 

SEt.K STM-64 Q§ xHdl¥(31)^ ^m XII0i¥(50)M g^^^5K)< Al^ STM-64 Qm XH£I¥(30)2| ^fOi^Oll ?|X|£|C«. A1^ STM- 
64 Om XH£l¥(30)2f e^s^ o| rpg« ?>fea. 01 CH, STM-64 Cfg xHai¥(31)^, Ai^s STM-64 Clg 3cHeJ¥(30)2f D^S^:?^X|S, ^ 
^^¥, STM-64 a§lf¥ ^ ;qi 4 El-^ il^¥(31-1. 31-2, 31-3)^ ^^QCf. 

Mm xH£l¥(40)fe STM-1, STM-4. STM-16 ^Mmm ^4-<M3PI ^o[0\ Mm x^^\D\^m 4^5^^ STM-1 S^¥. STM-4 S^¥ 

a STM-16 s^¥(4i, 42. 43)2f, 01 Mmmm mD\ mm «ioi¥(50)2f s^m^ m^Mm s^¥(44)s ^bisa. 

STM-1 s^¥{4i)^ STM-1 7\\%s\ i55Mb/s ^Mmm 4-Mn\o\ g^jif Mmm ^=i'o[o\ cf42i 52Mb/s Mmm^ ^^o[o\ m^Mm S^¥ 
(44)^ ^61 om, e^oi^ g^<y^ s^¥(44)^¥E^ 52Mb/s ^isM 4^6^o1 STM-1 D{\^2\ i55Mb/s ^Mm^ ^i^mo\ mmo\^ D\^m 4- 

STM-4 s^¥(42)^ STM-4 D\\^9\ 622Mb/s ^Mmm 4-Mo\o\ Mmm m=?mo\ Q4-9\ 52Mb/s Mmm^ ^^sfoi m^Mm S^¥ 

(44)S ^Mo\Jl. efOIS e^d^ S^¥(44)S¥Ei 52Mb/s d^M ^^ilSfOl STM-4 :?ll?12| 622Mb/s ^Mm^ ^€^3^0i S^ofe D\^m 4^ 

STM-16 S^¥(43)fe STM-16 :^im2| 2.5Gb/s ^Mmm 4^Mo\0^ Mmm ^=?B[0\ Cf42i 52Mb/s Mmm^ ^i^B[Oi B^Mm 

¥(44)S ^^liSm, «ICHS e^^d^ g^¥(44)S¥El 52Mb/s M&m 4-MB\(^ STM-16 )il?i2j 2.5Gb/s ^Mm^ ^^mO\ S^mfe 
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m^^m a^¥(44)fe xiioi¥(50)^4£i 622Mb/s m^\^s.m ^6io\o\ aiHa^-; ^ae ^ ci^^a^M^e m\ 52m 

/s iM^Sf 52MHz ^ 8KHz ei^oK)1. STM-1 S^¥. STM-4 STM-16 S^¥(41. 42. 43)^ 2^ohCM, 3 ^^^^ 

STM-1 S^¥. STM-4 Si STM-16 S^¥(41, 42. 43)S¥E:i 52Mb/s ^^2f 52MHz ^ 8KHz ^m.m '^<^o[0\ Sej^jj^^ 

^, Al a A2 b^OI^S 4^£i6Hl 622Mb/s t^B^M^m ^ 622Mb/s ^ CIgSfoKX ^:?| mO\¥(50)^ S^o^b ^& 

mD\ atr ]g|01¥(50)fe lOGb/s Al^^^^jSj STM-64 Cfg ^tH£l¥. /d^ STM-64 XH£I¥. STM-64 g3^-iai¥, /H^ STM 

-64 as X-iej¥. STM-64 Om x-i£l¥ ^ x^al¥(20. 21. 30. 31. 40)2f S^aW. S^<ym x^^l¥(40)2^2j SifAl 622Mb/sS| 

6J^s^e mm oi^oisia. ^i,^ xiicH¥(50)fe 78Mb/s ^s. sd^, Heiigje:?i<y^(FS) i:h ^ zsmhz i:>hm amHi h 

-tti>^B 2,5Gb/s g^Oil 5H^6^fe 4:?H^ Ai^^ STM-64 ^Dg xHd|¥(20. 21)^¥Ei ^tilSm SejEi xHEIOIl A|>ig D\m M^OII 

e:?iAi3i:Hi €ici. oi^:hk Ai^gj m^oii <ms2| m^(^^ xh£I¥(40)^¥E:1 ^ffg^ a^ae. mD\ ^& JEiioi¥(50)fe 
Ai^ts ifAi a 7aio)¥(70)£i liioioii fffei mm ±^^o\ oi^ch sia. oixh^. :^^?isoi oi^ois stm-64 

^dl¥(30. 31) a! XHe.l¥(40)^ U¥I(M e^^scf. : 

flioi¥(50)^ STM-64 ^ctm xje.i¥(20. 2i)^¥Ei 4^<M@ jsm/s^^m 5019 fleja^d A\±m m^ow 

6ffe XII 1 ai J^l 2 SojEi xiai¥(51, 52)2f. ^ STM-64 ^Qg xHai¥(20. 21)^¥a 2[2| H-b1>^ 61^2} m^^m. xHdl¥{40)^ 

¥Ei ^s.m 4^^mo\ m^^ ^'a\ ^ ;g|o^¥{70)°l xiioioii 9\m ^m.m ^m, se^ esf ai^i^ =^^mi2. oi ^m.m 

as STM-64 CfS xldl¥(30. 31) ^ itiia xHdl¥(40)^ fllgS^b ^ih¥(53)2f. g^iJils a£l¥(40)2[ ^^.^¥(53) A^O|M 
aSShfe 4^S8KJ1. m^^s. XHai¥(40)S¥EI Cf^SI 622Mb/s£| ^:>\^ 6lsS 4^6l8fOj 2t3| ^Qg a! CI>i3^M^'M 

4^^^^ ^ Q^S\ 78Mb/s aiom. 78MHz ^ 8KHz H5il2>' = ::^l<!il^^ ^^£1^ 04=2] H-b\± ^s.^ ^^mO\ mD\ ^§,^¥(53)^ 
SJfe ^^^S 6^ffl. H SICH^ ^:?| ^i.^¥(53)^¥E^ ^4^21 H-W^^ til^m ^'^o\0\ A1, A2 bFOI^g ^^ois^;^ 622Mb/s ^6H >iB^ 

MSe e ^. 622Mb/s^ CfgSfB^Ol S^^^ XHai¥(40)^ e^Shfe ^^^g 4^Sohb JH^^ls §^¥(54)S S&ghD. 

gj^s iymM stm-64 6j^^ mm^m m^m ^^ma. 

STM-1 S^¥. STM-4 S^¥ * STM-16 S^¥(41. 42. 43)OI|Ai STM-1. STM-4. STM-16 SM&m ^^o[0\ m^JA 6im.m m=?B[0\ 52M 

b/s ^ag^ ^^5^o^ m^^s, s^¥(44)^ ^<y§[[:i. 

m^tiim. §^¥(44)0{mfe STM-1 S^¥, STM-4 S^¥ ^ STM-16 S^¥(41. 42. 43)^¥EI 52Mb/s ^m, 52MHz ^ 8KHz 

HSilSe SeJEi xldimoi 78Mb/s^^ ^l^eh ^. A1 ai A2 bIFOIMM ^SoUl ^H^M^m ^ 622Mb/s ^ Q^lfoFOI H^^m, 
¥(54)S a^eha. 

H^^dS S^¥(54)0j|A1b g^^ys jtH£l¥(44)S¥Ei ^6D^9\ 622Mb/s tl^M dlHaiSe 6H2 16^MSj 78Mb/s61^ 8:?H^ 

^C}mmo\(n C|:^B^M^ ^ ^. 78Mb/s tls. SD^, 78MHz S 8KHz HBilS ^^£lb 16:?H2| ^l^o^Oj ^ 

lh¥(53)^ 

mD\ ^i^¥{53)b ^Di Mmo\ o\mo\B ^s.m ^m^\2im mm stm-64 cig xHdi¥(30) se^ m^ stm-64 xHai¥(3i)HS 

stm-64 XH£I¥(20) SEfe STM-64 Cie xH£l¥(e^)b M 3 EfS JIll^¥(30-3) 5Efe XII 3 ElgJ Jni^¥(31 -3)0|| Ai 

Q^2\ 78Mb/s ^m,2io\\ ^^o[^ ¥i^^xmiM s^^6^:i^ iM^oj ^ai s2«eo| s^ojj s>^oi nmm cfM. stm-64 aesf¥ 

(30-2. 31-2)0||A1 B2 bFOIMg ^^5f01 =?21 Sbl5llH(MSOH)OII 4^gJ6m. OS ollH(MSOH) bfOlM m E2 ^0!^^ 0|g^^ 

^•^ e<y XH^ xnai. K1. K2. SI ^ M1 bFOI^M e§[ 2,^A|XII0i Sxl2f2J G||0IE|b1>iM 0|g§[ SI e<y xHy xHdIM ^ ^. B1 bFOI^e ^ 
^6^01 Sb|6|IH(RSOH)0il 4^eJ6HI. SW61IH(RSOH) b^0|M g A1 . A2 HfillS bfOI^ J0/C1 bFGIM X-i£l m 

21 78Mb/s2j ^^(10Gb/s)M 622Mb/s 61^^ De^ffh CfAl 16:?H2| 622Mb/s M^m 16:1 aeif^OI STM-64 ^JsM 

o[ji, o\m ^^<y ¥(30-1. 30-2)^ mmmo, nam. ^^iy¥(30-i. 30-2)^ stm-64 aiJi^ei g^y^s eii^sFoi ^^ma. 

aeS, 10Gb/s g^aS¥Ei mj\s\^ 

s<^iy¥(2o-i. 2i-i)s esH 4<ya^ ^^j^e a:?i 61^^ e^5^01 <ya2f g^s ^ss^Dl. ioGb/s 6iS2f M^e stm-64 

SSf¥(20-2. 21-2)^ #^6^:HI 9Cf. 

STM-64 ^ae¥{20-2. 21-2)^ 10Gb/s <!ii^2f lOGHz M^i^^M S^^^0^ 1:16 ^Cl^e o^OI 16:^HHI 622Mb/s 2f 622MHz m^m P:^ 
a^SilShl) 1:8 ^ClgtfofOI Q^2\ 78Mb/s <ymM Jil 1 ^ Xil 2 Efgl #5 m^¥(20-3, 21-3)^ S^&^Clf. OIIIH. 6imO\\M A1 ^ 

A2 b^ojefi sea^o^ dinaigie o\o\. ^ti^ ^m.o{\ Q\m bi Dwt^m sm. oie 46is bi b^oiM2f bina^o^ mD\\^^to{\Ms\ m^^m s# 

^Q. nam. Xll 1 ^ XII 2 EIOI 5)^¥(20-3. 21-3)0||Aife 04^21 78Mb/s iiJsM ^MB\0\ LH¥ ^^011 CH^^ EfS JHi^o^bl ^:7| 

§S XIM¥(50)S M^^Z}, 

SeiEi xl£l¥(51. 52)0I1A1^ XII 1 ^ XII 2 Elg,' ^5 IIltf¥(20-3. 21-3)^¥EI 4<5JEh i^^OII CHSH SeiEl xiaiOlI 2|2[ M±m M^OW §D\^ 
g (synchronization adaptation)^ AI3I01. g i.^¥(53)01IA1 OI^m^M M:?IoMI SW. m^l^ H^^^ S^¥(54)0II X1IS£|I2. Jl^ 

t^ls. S^¥(54)0||A]^ 78Mb/s GIIOIE-i 8DW, 78MHz ^ 8KHz H^I^J ^^£1^ H-birii 16:^He 4<JiJSF01 A1 ^ A2 bfOl^e 

4^S5H2. 622Mb/s ^s.m B^B^Dl ^o[0\ r^B^S^e^ 622Mb/s Qesfo^OI e^i^^ S^¥(44)^ S^^KIf. 

S^^^ S^¥(44)01IAi^ 622Mb/s SI?! 4^5^01 £|H2i|gJg 6^3l/J8Mb/s 8:?HS ^l:les^o^01 C\±Bmm^ §h ^. 52Mb/s 1 

25H. 52MHz * 8KHz HaiS ^S^^Ol e«Meiieie mm STM-1 S^¥. STM-4 S^¥ SI STM-16 S^¥(41. 42. 43)^ S^Sf 

D\\ SCI. 

STM-1 S^¥. STM-4 ^ STM-16 S^¥(41. 42. 43)fe 4^61© 52Mb/s 6H& STM-1. STM-4. STM-16 :>ll?12| 2}^ • 

Pe g<yms et^SFOI S^e^Q. 
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2Mb/s tim^U £fe Mm STM-64 ^Cfg XH£I^(20). STM-64 ^Dg X-i£l¥(21)..STM-1 S^¥(41). STM-4 g^V(42) SI STM- 

SE 3g e ^^SOII ^il^ei ^ e3F :>H^£M 5EAI& a^^Al. OIS 0\§B\0\ ^ ^^S2| ^:?| e^s^M 

£ 3011 SEA1@ bfSf ^OL STM-64 X^dl¥(20)^¥a 4^6!^ lOGbs i^S g g¥fe ^3^1 ^i.^ IIIOi¥(50)e mo\0\ STM-64 

as XH£I¥{31)S e^tSU CfM ^¥ ihls^ XHai¥(40)^ SEe.K STM-64 ^Clg xH a]¥(21 )^¥Ei 4^<:^e 10Gb/s 

m ^¥^ ^1^ ;3IOi¥(50)M mB[0\ STM-64 XH£I¥(30)^ eilf ^¥ m^tim xiai¥(40)S ^:'I9C>. 

nam, STM-64 Clg xHai¥(31)01IA1 aeifSife STM-64(10Gb/s) ^s.^ STM-64 x-i£|¥(20)^¥ei S3f£|0iS 6iS2f 

xHs.i¥{40)S¥Q ^<!iisoii mm ^^m ommom 2.mo\x\n sa, se^k Ai^ stm~64 xhei¥(3o)oi!aj a 

STM-64(10Gb/s) STM-64 ^QS x-|£l¥(20)^¥Ei S3f£jCMS ^^1^2^ e^<ys xHSJ¥(40)^¥a ^<ii]s01l mm^D\ m 

mm mo\^{50)s\ D\^m Ma 6^Allo^:Hl SS3^^ aeaf aa. 

gi.^ fll01¥(50)^ STM-64 ^ag xH ai¥(20)^¥Ei 4^619 2.5Gb/s 61^, Ai^ STM-64 ^Qg xHa¥(21)^¥E:l 2.5Gb/ 
s {^s. ^ xldl¥(40)S¥Ei 2,5Gb/sS # 7.5Gb/s g^^^ ^^@a. ©£fAi, Al^ STM-64 ^Pg x|£l¥{20). g^ STM-64 

^ae XH£i¥(21) a e^^a ^cHE|¥(40)S¥EIS| lOGb/s ?|5HMfe £ 1 0IIM2F ^01 4:7HH| g!?! ^fr-mOI¥^f ^fi6^:>il 

a. Al^OijAi 4^^^ STM-642j ^agsfB g g¥M&! 2.5Gb/s g^Bi <y^fe 622Mb/s &?i 4:?H^ SojEj xH£!¥(51)e S6H 

lOGbps 2^ Al^gjSJ e^Oll %D\m 3f§0| Ol^OiSl ^if¥(53)^ ^^tlH. 5Ee^ ^^OilAi 4^<iil9 STM-642j ^ag^ 

g ^¥^ei 2.5Gb/s g^SI 622Mb/s 4::>H^ 4^^6K)1 SeJEi xH£|¥(53)M g6H lOGbps 2^ Al:d:gj£| M^Oil 2f 

SOI OI^OIS mD\ ^i,^¥(53)^ gl^Sia. g^<ys xl£l¥{40)^¥E:l £101^ 2.5Gb/s g^£| 6Js ^Al 622Mb/s 4:?H 

S 4^^i!6t0j mD\ ^&¥(53)S S^Sa. 01^:^1, Ai= STM-64 ^ag XHBJ¥(20), §^ STM-64 ^ag x-i£l¥(21) ^ g^^i!^ x-i£l¥(40) 
S¥Q ^4619 # 7.5Gb/s S ^^fe 2J¥^I01 SgOil OJEI ^:?| ^i,^¥(53)g mm ^g^P. g:?! li.^¥(53)fe ^ Ai^o^^i S3f <M 
^ X-i£|2f g^ ^1,^ ^ g^ <M^^£j 0\^0\ ^m^Q. ojXH, Aj^^ 2.5Gbps g^2J <M^^ VC-3(virtual container-3 : 51 

.84Mb/s) 48D^ ^ ^^£104 2i¥ HlOiOil 2JoH g^o^Sj g3f2f g^o^o| OI^CH J|Di 2.5Gbps ^A| VC-3(virtual 

container-3 : 51.84Mb/s) 48:?H ^ ^^£101, 21¥ ^lOiOII 2\m Ai^o^oj g^Q^s^ g^o^oj ^j^j^ oi¥Oi X|:HI S.a. SEth. g^<!J^ xH£| 

¥{40)S¥Q mm m^i ^i^¥(53)s gj^s ^ii^fe 2j¥ niof ggoii cua sEfe Ai^o^ ^iTsiHi sa. oi£f ^01, mD\ mm 

;gioi¥(5o)s mm m:>\ mm a oi¥oia ^iisfe stm-64 ag xH£I¥(30). stm-64 ag x-{£i¥{3i) g^di^ xnai 

¥(40)^ ^<ysa. 

^b^^oi lOGb/s §XP^ Ahg£|fe g>^^^^ ^^fflas B^agSxKTM: Terminal Multiplex), <y§ mD\ mm agSx|(L-ADM: li 

near-Add/drop multiplexer) g 2i!f^^» Sg>^i? mnm mD\mm agSx|(BLSR/2-ADM: 2 fiber Bidirectional Line Switching Ring-ADM) 

e ^^soii ca^ mmB s^ife 2I¥oiiai2| 2^^£^ moi sg^s ^:?ieh 3:>fxi ^eh£1 xigii^ 4^ s^^gil ois ^^A!ioh:>ii 

^ssm ae^f sa. 

5!«H, B^agS^ISj Ai^3f g ofUei Ahgof^ll £112 ^:?l Si,^ IIIOi¥(50) LHOIIAI e2f£l^ 6i^2i0l 4^<:ii& STM-64 M^M S. 

^ g^^iia xHej¥(40)^ mD\ A\B\11 g^iijm XHai¥(40)OII A| S^Sfe ^ilA|9^ STM-64 ^m.^ Pglfl 4^ SlIHI m 

PI ^g.^ XIIOI¥(50)M JgiOioF^ Sa. MKH. d§ ^::^l^^^ ag§^X|2| S^OIIfe, AI^ ai^S^¥EI 4-<y£ife ^li^Sf mm Ql^o^¥Ei 4^<M£J 

g ^¥M xH£i¥S ^:»iai?i:q n xiioi¥(50)oiiAi e3f£ife iii^sf &jhi ag 

s^6^oi Ai^ cH^^s s^e 4^ 2iSE^ g:?i mm xiioi¥(5o)m mo\o[^ sa. 

ofxiQfog^ 2<MA« o|o^hgfc ^^gxfl a s:?ig& agS5ci°i s 3011 uaL4i2i^Gii, s 3e ^^^6^ol ^&aisi s^s^hi ^xiioii 

§4^e^^A| g^£J AhgCH«(£ 42J ^>il)H^ ggoHI UCHXISi^e ^xllM ¥I6H M^QI^(£ 4S| S<y) ^U. 

£ 4011 SAIel b^2f ^01. 1 0G2^&X|B(82)2^ ^01 A|^ 01^^^^ OI¥0|g 3^ Al^ ^<y¥S eSH M^CA^ ^ 

afe ^6i¥21 SaCH^H^ gxil£]I) 4^^¥2| MsOi^S] §^ ^<y¥^ ggCH^o^ g^li:?rOI¥OI§ 4- SISE^ g 

1,^ XII01¥(50)M XIIOimB Sa. cm S§y^»g £ ie 0IS6H XfAllol ^m^^ BlXl Ai^ 4'<y¥a eSH SJ^Q 2.5Gbps §^2| 6!^ 

UJ\\ 2^^A gfSS ^5Cll S ^:)! §1^ ag§x|5| g¥0||A|^ H ggSI SfoFoi ^;g| CH^OIH^ 1.2Gbps dl 8Hg£i^ Mm.D[ ^ 
3^!^ Sa. mm 4=<y¥M e6H 2.5Gbps g^2l da ^Al 2^^' ^^^^i>^ MM ^ mm agSx|2| g^OllAI 

3 g^2| «hBo| ^^11 Mg CH^OIH^ 1.2Gbps 011 81j&£|^ ^s.D[ ^ae^ Bm.D\ SQ. 3di:;i A|^ gJ g^o^^E^ 
g ^s,^ AhgCH" aAI^^6H A|^ 1.2Gbps ^ 1.2Gbps d^ Oj^^o^ o^«,hst OI^OI^IIU AhgoPI ?le^ 

cH^ss sa. Ai^ ^H^oi oi^o^ o^«^st oi¥oiii ai^hssi ^<moi M:^^^5^HS ai^o^ i:2Gbps oii 

8HS6fe daS 2I¥ XilO|0|| £|6H 2}Bo\D\\ mm ^^J21 P^HS SSSMI Qa. SE^^, A|^ ^^21 0|^^oS ojsh A|^ qj 

^01IA|£ gfg^ft Ol^Oi Xl>ll £]01 01^ ojoH A1^o^¥E]2| 4^6i 10G i^XlA, 10G 2^ SxjD ^ 10G SXIC(81. 8 

4, 83)21 CH^g S8H mm U{^m mm @a. m^\M, Mm QI^oS¥E|2| ^tl ^ht: Mm Ol^^^ ^xIIAI 

oiife mm MS cH^os 4^^^ sa. 
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9im aoicf. 

oi^oiiAi b^2i ^01 e ^^§21 mmu ^s^g^^oiiAi Ahes^jn stm-i. stm-4, stm-i6M 6m2] 

soil eir jgisg^o^Mi s^ssj s^g^M lOGb/s^fxi s^s^^ 4» si^o^, ^i^asi inHS 4^gjao] iiiissi 

STM-1. STM~4. STM-16<Jil^2i gJ2j2| ^ilOllS Mg^^ ^ 91^ =?^^ m:)\\^0\ ^^5:^1 ^M^m 1251 £^ SxlU|£j ^ 

^yoi ^^&oH2 ^«§f 9\o\ td^^ gi ^xi ^aoi goiei- sse s^cf. e ^^soii mo^ %i ^ok)ii£e s 

^^£21 ^§aOil 2|eh ©Ef Cfg^eh 2^ g^2J Aibl:^^ £gj §i AFgXF2J E^mB i>fei:[. 

(57) S?2| 

2i¥^¥Ei 4^<ii!@ ^^oii A\^m m^m ^^o[o\, A\±^ m^m nais mm m^o\^ M±m 4^&: 

4.^@ ^tim.m ^Em^o\o\ bd\^21 m^^mm ^mom. ^<y^2f m^m oigo^oi ^ae^foF^ ^ae 

PI S&e ]giOI6Ffe mJ\ mm MO\^B 

m 1 soli sicHAi. 

Ai^g! 4^&^, 

sxt e^2i US oi^2f US ^^s ^^Aiofoi snoFfe :?i^ ^^ai a ]gioi4^B; 
s^sife e^oii m^m ^^a^^ ^^^e; 

Airihgj ^^4^&2] US ^^^011 [:«di§[ olSsf Mmm ai^h e^2i m^m mo\B[^ A\±m mo\^b 

;9I 1 soil 910\M. 

mD\ ^\o\^^m m^^^B[o\ ^^pi^oii ^x\2i m ^ ^ j^\2 ^ctm xHdi4^& 

S^S 4. 

a 3 soil SiOiAl, 

a4^2j <M^M 4^<!^SK)l QIOIEI ?lxlS IHl^offe M 1 Elgj in§^4^B 

S 2,^21 5sm^ ^:>i ^iig Sxi. 

5. 

jgi 1 soil SKHAI, 

om x^£l 4^B^, 
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SD\ s& MOi'^&m m^o^s\a /ds-ehoi^oii ?ixi8h si i s xii 2 as *iei4'B 
§ s§.'8(^ sill se.'s 
a?g( 6. 

J» 5 g^OII S(0)AI. 

^31 fli 1 i! SI 2 as Jia4'Be. 

m=?m 7. 

W 1 soil 910\M. 
6t3i §^ <ys XH£I 

04=21 sdSM ^^-dspi ?isK)i <yss 3t^£l8^fe m iuixi si 3 s^^'B; sj 

» 1 soil 2(0|/H. 

^:3I S:7I S& fllOI4'9S. 

^am xiai^^eHs^a 'j'da sdSM soia x^^Jlmo^ :)\^ m^m §:7Iai3i a^sFfe xii 1 g m 2 seia 

4rJI s«ag *ISJ4»9oS¥a m>i ^?l e^dS xHSI^^SHS^a dsM =^6!8K)1 dSM Je^l. 2& SE^ #3F A|3|fe 

s^ds xHai^'BS} ^ui a&4=& Afoia s^sm, 401 s^^s *iEi4'&°s¥a ^'ije a^^ei a:>i5! Ms.m <mss 

a^Stfe H^ds S^4'B 

§ sssh^ @7i ass @a^ s^i. 
a?s 9. 

M 1 sou 2l(HA|. 

Ai>:ii aai2i a 01^ afEie mm Ji&m ^^siw g^8Pi s^^bi ly 

^f:)! 4-BS2I SM, est 4}EH 9! ilAI8K)l §«! SI fljOie ^-SSFffl, 3 4-^ a2JM ^3| aS^BI ^'SOII ffiI18PI ¥l& A|>:i! gfAl g 

# a ssoffe asg sa^ sxi. 
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